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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-4, 6-13, 15, 20, and 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Gtir et al (USP 5,827,415). 

3. Giir disclose a gas sensor comprising a layer structure including a reference electrode (22, 
23) completely surrounding by a gastight material (21, 26) and a catalytically active working 
electrode 27 which is exposed to the measurement gas. See fig. 2D and 2E and col. 5, 1. 20 
through col. 6, 1. 4. See also fig. 3 where the reference electrode is surrounded by a combination 
of electrolyte and substrate/support. 

4. With respect to the electrolyte composition, see col. 3, 1. 65 through col. 4, 1. 5. 

5. , With respect to the use of gastight materials that are electrically insulating, the various 
glasses listed at col. 8, 11. 45 and 46 are electrically insulating materials. In addition, electrolyte 
is generally ion conductive, but is considered electrically insulating (i.e. it doesn't have 
appreciable electronic conductivity). 

6. With respect to the use of a heating system, see fig. 4 and col. 7, 11. 1-18. 

7. With respect to the reference electrode composition, it comprises both metals and metal 
oxides. See col. 5, 11. 42-48. 
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8. With respect to the working electrode composition, it can comprise precious metals or 
oxides. See col. 5, 1. 67 through col. 6, 1. 4. 

9. With respect to operating on the potentiometric measurement principle, Giir discloses 
using the sensor for Nernstian measurements. See col. 3, 11. 10-24. Nernst measurements are 
potentiometric measurements. 

10. With respect to the specified X values, because Giir discloses all the structural limitations 
of the claims, then it presumably also possesses the capability of measuring the various X values. 

1 1 . With respect to the process claims (those limitations not covered above), Giir discloses 
providing a carrier layer 31 of insulating material, forming a reference electrode 33 on the carrier 
layer, covering the reference electrode with a gastight solid electrolyte layer 34, and forming a 
working electrode 36 on the gastight solid electrolyte layer. See fig. 3 and col. 6, 11. 19-67. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Giir in view of 
Sridharan et al (USP 6,124,224). 

14. Giir set forth all the limitations of the claim, but did not explicitly recite the use of a low- 
sodium glass. Although applicant never further defines what they mean by "low sodium", the 
examiner will interpret this as meaning the use of a glass containing no or little sodium within it. 
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Sridharan teaches the use of a glass for sealing various sensor components. This glass contains 
little of no sodium, provides a high resistivity at high temperatures, and has a thermal expansion 
coefficient comparable to that of the other sensor components like the electrolyte or other 
ceramic substrates. See col. 3, 11. 20-42. It would have been obvious to one of ordinary skill in 
the art at the time the invention was being made to utilize the glass composition of Sridharan for 
the glass sealing material of Gur in order to provide a glass having high resistivity and a thermal 
expansion coefficient comparable to the other sensor components. 

15. Claims 14, 16, 17, 19, and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gur in view of Omara et al (USP 6,153,071). 

16. As discussed for claim 15 above, Giir already disclosed a process for producing a sensor 
element having a combination of a carrier layer, a solid electrolyte, a reference electrode, and a 
gastight cover layer. See fig. 2 and 3 and the discussion above. However, Gur.did not assemble 
its sensor components in the manner recited by claim 14. Claim 15 appears to read on the 
assembly for fig. 2 of the instant invention where the reference electrode is between the carrier 
layer and the solid electrolyte layer, which Gur taught (compare fig. 3 of Giir with fig. 2 of the 
instant invention). Claim 14 by contrast appears to read on fig. 1 where the sealed reference 
electrode 10 is placed on the same surface as the working electrode. However, Omara teaches 
that one can either place the potentiometric electrodes for the sensor on opposite sides of the 
electrodes (compare fig. 4 of Omara with fig, 2 and 3 of Gur) or on the same side of the 
electrolyte (see fig. 5 of Omara). See also col. 5, 11. 31-56. In the embodiment of fig. 5 of 
Omara, the electrolyte layer 214 would be placed over the carrier layer 260 followed by the 
forming of the two electrodes (216, 218) followed by the forming of any covering layers (220, 
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221) over the electrode or electrodes. Because Omara teaches that one electrode of the 
potentiometric sensor can be placed either opposite or adjacent the other electrode without any 
change in essential operation, it would have been obvious to one of ordinary skill in the art at the 
time the invention was being made to substitute the reference electrode location of Gur for 
another to achieve the predictable result of providing a functioning sensor. In fact, because Gur 
teaches that the reference electrode is sealed away from any gas exposure (col. 6, 11. 55 and 56), 
there is no criticality on where it is located on the solid electrolyte and the alternate arrangement 
of Omara would have provided the same predictable result. Furthermore, Omara teaches that the 
arrangement of fig. 5 has an advantage over the arrangement of fig. 4 in that both electrodes are 
separated from the heating element. In fig. 4 of Gur, the reference electrode is closer to the 
heating element than the working electrode. Utilizing the structure of fig. 5 from Omara would 
result in both of the electrode being the same distance away from the heater, thereby less subject 
to thermal gradients. 

17. With respect to the various dependent claims, see the discussion of Gur above. 

18. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gur in view of 
Omara as applied to claim 14 above, and further in view of Sridharan. 

19. This claim is rejected over the further teaching of Sridharan for the same reasons as 
discussed for claim 5 above. 
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Conclusion 



20. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Other references that teach the use of a sealed reference electrode include Otsuka et al 
(USP 4,278,509), Isenberg (USP 3,915,830), and Aldinger et al (USP 5,308,469). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kaj Olsen whose telephone number is (571) 272-1344. The 
examiner can normally be reached on Monday through Friday from 8:00 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached on 571-272-1 342. The fax phone number for the 

organization where this application or proceeding is assigned is (571) 273-8300. 

* 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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